The external jugular vein is increasingly being utilized as the recipient vein in head and neck free tissue transfers, and for cannulation in order to conduct diagnostic procedures or intravenous therapies. The variations in the patterns of its course, and knowledge of them, are therefore important. We report on a unique and previously non-described unilateral fenestration and duplication of the external jugular vein found during the neck dissection of a 77-year-old female cadaver. Embryological evaluation and clinical implications of the anomaly are described. Clinicians and surgeons performing neck vascular or reconstructive surgery should be aware of this variation of the external jugular vein in the hope of preventing inadvertent injury.
INTRODUCTION
The superficial veins, especially the external jugular vein (EJV), are increasingly being utilized for cannulation to conduct diagnostic procedures or intravenous therapies. Information obtained from the EJV examination at critically ill patients can be used to assess central venous pressure, which may provide useful data about intravascular volume status, presence of congestive heart failure, or other abnormal conditions (Vinayak et al., 2006) . The EJV is also used in microsurgical procedures as a recipient vein for the free flaps (Cheng et al., 2012) . The variations in the patterns of its course, and knowledge of them, are therefore important. Various authors have described phlebectasia (Hermans, 1991) , saccular aneurysm (Verbeeck et al., 1997) , fenestration (Cvetko, 2012) , duplication of the EJV (Comert & Comert, 2009) , anastomosis between the EJV and internal jugular vein (IJV) (Chalian et al., 2001; Lalwani et al., 2006) , and draining of left EJV into right subclavian vein (Rajanigandha et al., 2008) . We report on unilateral fenestration and duplication of the EJV, an entity that has not yet been reported.
CASE REPORT
During a course of applied clinical anatomy for dental students and dissection of the neck of a 77-years-old female cadaver, a large fenestration and short duplication of the EJV was observed on the left side after removing the skin with the platysma muscle (Fig 1) . Retromandibular vein (RMV) was formed in the substance of parotid gland by the union of maxillary vein and superficial temporal vein as usual. The EJV formed by the union of the posterior division of the RMV and the posterior auricular vein at the level of the angle of the mandible. The EJV bifurcated 1.5 cm below its origin into a larger, medial branch (6-7 mm in diameter) and a smaller, lateral branch (3-4 mm in diameter), which reunited after a length of 3.5 cm. After a short single stem of 2 cm in length the EJV bifurcated again into medial and lateral EJV of 2 cm in length that emptied separately into the subclavian vein (not shown, since the subclavian vein remained in the thorax after the removal of the head and neck). The great auricular nerve (GAN) ascended posteriorly parallel to the EJV. No structure passed through fenestrated part of the EJV. No variation of the IJV was observed. The veins on the right side of the neck showed no significant variations.
DISCUSSION
In many of the craniocervical arteries, divisions (fenestrations or duplications) have been described, but venous divisions only rarely so (Towbin & Kanal, 2004) . Divisions (fenestrations or duplications) of the IJV are estimated to occur in as much as 0.4% of the population (Prades et al., 2002) . In order to avoid confusion between the terms duplication and fenestration, which are used interchangeably in the literature available, Downie et al., (2007) suggested that the term duplication be limited to those cases in which the branches of the anomalous vessel remain separate over the entire course, whereas the term fenestration should be used for those cases in which the branched vessel reunites into a single normal vessel.
We were able to find only two publications on EJV division in the literature available (Comert & Comert; Cvetko, 2012) . Comert & Comert have reported on unilateral EJV duplication observed during neck surgery. Since the duplicated segment was described in the middle part of the EJV, which reunited again into a single stem, the anomaly concerned was in fact fenestration and not duplication. Cvetko reported on unilateral EJV fenestration, through which the cervical branch of the facial nerve passed. The venous anomaly presented in our case is unique, since both fenestration (superior duplicated segment) and duplication (inferior duplicated segment which emptied into subclavian vein separately) were observed on the left EJV (Downie et al.) .
It has been postulated that vessel duplication may be due to derangement from early development between the third and sixth gestational weeks (Rossi & Tortori-Donati, 2001 ). IJV duplication is usually reported in association with phlebectasia, suggesting the abnormal development of the venous wall, possibly involving incomplete formation of the muscular layer (Som et al., 1985; Rossi & Tortori-Donati; Turan-Ozdemir et al., 2004) .
The ease of the EJV access has facilitated its use for therapeutic procedures and for monitoring by clinicians. It is often considered as a safe and suitable alternative when the cephalic vein approach is not feasible, e.g. for totally implantable venous access device placement (Di Carlo et al., 2005) or for insertion of temporary hemodialysis catheter (Moini et al., 2009) . In peadiatric patients the EJV is a viable site for central venous access with a lower complication rate than the IJV approach (Tecklenburg et al., 2010) . The EJV is usually grafted into the carotid during endarterectomy (Sabharwal & Mukherjee, 1998) , and also used for surgery involving microvascular anastomosis in reconstruction procedures (Cheng et al.) .
The EJV has also been used to monitor central venous pressure (Parker et al., 2002) . Estimation of the EJV pressure at fenestrated part of the EJV as presented in our study could underestimate the EJV pressure. The EJV with double and single segments raises the possibility of the potential for deep venous thrombus formation secondary to changes in flow velocities. It was calculated from short-segments of superficial femoral vein duplications a mean increase in the vessel's total cross sectional area of 42%, which corresponded to a decrease in blood flow velocity of 36% (Dona et al., 2000) .
Fenestration with duplication of the EJV is a rare anomaly. Clinicians and surgeons performing neck vascular or reconstructive surgery should be aware of this unexpected variation of the EJV in the hope of preventing inadvertent injury. 
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RESUMEN:
La vena yugular externa se está utilizando cada vez como vena receptora en la transferencias de tejidos libres de cabeza y cuello, y para canulización en procedimientos de diagnóstico o terapias intravenosas. Las variaciones en los patrones de su curso, y el conocimiento de los mismos son relevantes. Se reporta una fenestración unilateral, no descrita previamente, y la duplicación de la vena yugular externa encontrada durante la disección del cadáver de una mujer de 77 años de edad. Se hace una evaluación embriológica y las implicaciones clínicas de esta anomalía. Los médicos y cirujanos que realizan cirugía vascular o reconstructiva de cuello deben tener en cuenta esta variación de la vena yugular externa con el fin de prevenir lesiones accidentales.
PALABRAS CLAVE: Vena yugular externa; Variación anatómica; Fenestraciones; Duplicación.
